Energy-dependent in vitro translocation of a model protein into Escherichia coli inverted membrane vesicles can take place efficiently in the complete absence of the cytosol fraction.
The translocation of the precursor of a secretory protein into Escherichia coli inverted membrane vesicles was demonstrated in the absence of the cytosol fraction. A small, hydrophilic chimeric protein, OmpF-Lpp, possessing an uncleavable signal peptide was used as the model protein. As much as 80% translocation of the precursor protein into membrane vesicles was observed within 6 min in the absence of the cytosol fraction, when the precursor protein purified by means of immunoaffinity chromatography was used. The translocation was dependent on both ATP and respiratory substrates such as succinate. ATP could be replaced by a higher concentration of CTP or UTP, whereas GTP was inactive. Trichloroacetic acid treatment of the precursor protein, which is reported to result in removal of the trigger factor that is attached to a precursor protein (Crooke, E., and Wickner, W. (1987) Proc. Natl. Acad. Sci. U.S.A. 84, 5216-5220), did not lower the translocation efficiency significantly. Finally, the precursor protein, which was highly purified by means of successive immunoaffinity chromatography and sodium dodecyl sulfate-polyacrylamide gel electrophoresis, could still be efficiently translocated into the membrane vesicles. The precursor proteins purified in the presence and absence of bovine serum albumin were both active. Neither washing of the membrane vesicles for prevention of possible contamination by cytosolic factors nor the addition of the cytosol fraction to the reaction mixture affected the translocation efficiency. These results indicate that the in vitro translocation of the OmpF-Lpp precursor protein can take place in the complete absence of cytosolic soluble proteins.